p53 response element data. Published p53 DNA binding data were used to compile naturally occurring p53 REs. Their locations were confirmed by methods such as electrophoretic mobility shift assay (EMSA), footprint, and mutational analysis. Binding sites from the 35 experimentally confirmed p53 response elements (REs) are included in our model (Supplementary Materials, Table  1 ).
• simian p73 -pcDNA3-HA-p73b vector 7, 8 .
The DNA binding domain of human p73 (GenBank CAA72221) is 98% identical to the simian sequence (Chlorocebus aethiops, African green monkey, GenBank Q9XSK8).
Bacterial expression vectors used to isolate proteins for EMSA:
• human p53 -p11435 plasmid 9 ;
• mouse p63 -pColdIdNp63 plasmid 10 ;
• human p73 DNA binding domain -GST-His p73DBD 11 .
Compare p63 human to mouse 100
The DNA binding domain of human p63 (GenBank Q9H3D4) is 100% identical to the mouse sequence (Mus musculus, GenBank Q9XSK8).
p53 isolation. Hexahistidine-tagged p53 protein was isolated according to a modification of the method described previously 12 . BL21 cells (Stratagene), transformed with pUBS420 13 and p53expressing plasmid p11435 9 , were grown in 0.5 L of SOB media containing 100 µg/ml ampicillin and 50 µg/ml kanamycin until A 600 = 0.5, and p53 expression was induced by 1 mM IPTG in the presence of 0.2 mM ZnSO 4 . The culture was shaken overnight at 20 • C and centrifuged. The cell pellet was resuspended in 20 ml of ice cold buffer containing 100 mM Tris-HCl pH 7.0 and 1 mM EDTA, and the suspension was ultrasonicated with a Cole-Parmer Ultrasonic Processor Model CP 70T at 18 W for 15 minutes in ice. The inclusion body pellet was harvested by centrifugation at 30,000 g for 10 minutes, washed twice by ultrasonication at 20 W for 2 minutes in ice with 15 ml of buffer containing 100 mM Tris-HCl pH 7.0, 30 mM EDTA, 3% Triton X-100, 0.8 M NaCl, and centrifuged at 30,000 g for 10 minutes. The pellet was washed again by ultrasonication at 20 W for 2 minutes in ice with 15 ml of buffer containing 100 mM Tris-HCl pH 7.0, 20 mM EDTA and centrifuged at 30,000 g for 10 minutes. The washed pellet was resuspended in 2 ml of buffer containing 100 mM sodium phosphate, 10 mM Tris-HCl pH 8.0, 6 M guanidine chloride, 50 mM DTT and stirred for 2 hours at room temperature. The protein concentration was 14 mg/ml. Refolding of p53 protein was initiated by a 150-fold dilution of a 100 µl aliquot of the protein in 15 ml of refolding buffer (50 mM sodium pyrophosphate, 1 M L-arginine, 2 mM DTT, 0.2 mM ZnCl 2 , pH 8.0) to a final p53 concentration of 93 µg/ml and the mixture was stirred for 5 hours at 20 • C. After refolding, the sample was dialized against buffer containing 50 mM sodium pyrophosphate pH 8.0, 4 mM DTT and 5% glycerol, and the protein was concentrated by ultrafiltration using an Amicon Ultra-15 30,000 MWCO centrifugal filter device (Millipore Corporation, Bedford, MA) to approximately 700 µl. 15 ml of buffer containing 50 mM sodium pyrophosphate pH 8.0, 4 mM DTT, 5% (v/v) glycerol were added and the sample was ultrafiltered again to 500 µl. The protein solution was stored in 50% glycerol at −80 • C . p63 isolation. BL21-CodonPlus(TM)-RP cells (Stratagene) containing a hexahistidine-tagged p63 protein expression plasmid were grown at 37 • C to A 600 = 0.4 in 800 ml of SOB media con-taining 100 µg/ml ampicillin and 30 µg/ml chloramphenicol. The culture was cooled to 15 • C for 30 minutes and induced by 1 mM IPTG for 24 hours at 15 • C . The cell pellet was collected by centrifugation, resuspended in 20 ml B-PER (TM) II (Pierce, Rockford, IL) containing 1 mM PMSF and 40% of a Protease Inhibitor Cocktail Tablet (Roche Applied Science, Indianapols, IN), and shaken for 20 minutes at room temperature. The lysate was centrifuged at 16,000 g and the supernatant was used for affinity chromatography using anÄKTAPrime Plus and 1 ml HisTrap(TM) HP (GE Healthcare Bio-Sciences Corp., Piscataway, NJ). The loading and washing buffer contained 20 mM imidazole, 50 mM sodium phosphate pH 8.0, and 300 mM NaCl. The elution buffer contained 300 mM imidazole, 50 mM sodium phosphate pH 8.0 and 300 mM NaCl. The protein was eluted with a 30-300 mM imidazole gradient and concentrated by ultrafiltration by 30,000 MWCO Centricon Plus-20 (Millipore). The protein solution was stored in 50% glycerol at −80 • C . p73 isolation. BL21(DE3)/pLysS (Stratagene) cells containing GST-tagged p73 DNA Binding Domain protein expression plasmid were grown at 37 • C to A 600 = 0.4 in 800 ml of SOB media containing 50 µg/ml kanamycin and 30 µg/ml chloramphenicol. The culture was induced by 1 mM IPTG for 3 hours at 37 • C . The cell pellet was collected by centrifugation, resuspended in 20 ml B-PER (TM) II (Pierce, Rockford, IL) containing 1 mM PMSF and 40% of a Protease Inhibitor Cocktail Tablet (Roche Applied Science), and shaken for 20 minutes at room temperature. The lysate was centrifuged at 16,000 g and the supernatant was used for affinity chromatography using anÄKTAPrime Plus and 1 ml GSTrap(TM) HP. The loading and washing buffers contained 20 mM sodium phosphate pH 7.3 and 150 mM NaCl. The protein was eluted with buffer containing 50 mM Tris-HCl pH 8.0 and 10 mM reduced L-glutathione, followed by ultrafiltration by 30,000 MWCO Centricon Plus-20 (Millipore). The protein solution was stored in 50% glycerol at −80 • C .
Electrophoretic Mobility Shift Assay (EMSA). 6-FAM-labeled oligonucleotides containing a predicted p53 binding site, a hairpin loop (5 ′ −GCGAAGC-3 ′ ) 14 , and a sequence complementary to the p53 site (Supplementary Materials, Table 6 ) were used for EMSA with p53, p63 and p73 proteins.
p53 EMSA: 30 nM oligonucleotides were incubated in 10 µl buffer containing 25 mM HEPES pH 7.3, 50 mM KCl, 1 mM DTT, 0.1% Triton X-100, 8% glycerol 590 ng/µl BSA, 2 ng/µl poly(dI-dC), 10 ng/µl PAb421 antibody (Calbiochem, A brand of EMD Biosciences, Inc., San Diego, CA, Cat. No. OP03) and 1 µg p53. p63 EMSA: 40 nM oligonucleotides were incubated in 10 µl buffer containing 20 mM HEPES pH 7.9, 25 mM KCl, 2 mM MgCl 2 , 0.1 mM EDTA, 0.025% NP-40, 2 mM spermidine, 5% glycerol, 100 ng/µl BSA, 60 ng/µl poly(dI-dC) and 2 µg p63.
p73 EMSA: 30 nM oligonucleotides were incubated in 10 µl buffer containing 20 mM HEPES pH 7.9, 1 mM MgCl 2 , 10 µM ZnCl 2 , 1 mM DTT, 1 mM spermidine, 5% glycerol, 670 ng/µl BSA and 1 µg p73DBD.
The samples were incubated for 10 minutes at room temperature followed by 0.5% agarose gel electrophoresis in TAE buffer for 20 minutes at 5 V/cm, and the gel was scanned by an FMBIO II fluorescence scanner (Hitachi) with a 505 nm emission filter. The image was processed using FMBIO2 Analysis v8.0 and Adobe Photoshop 5.0.
Reporter plasmid constructions. To clone the promoters containing the predicted p53 sites, the corresponding BAC clones (Children's Hospital and Research Center at Oakland, Oakland, CA) and 5 ′ -and 3 ′ -primers (Supplementary Materials, Table 7) were used for PCR. The PCR products were cloned into the pGlow-TOPO vector (Invitrogen Corporation, Carlsbad, CA) and recloned into the pGL3-Enhancer vector using the KpnI and BglII restriction enzymes. Promoter regions of the RPS8 and RDH14 genes contain a BglII site. To reclone these promoters, PCRs (94 • C 30 sec, 42 • C 30 sec, 72 • C 1 min; 20 cycles) were performed using the corresponding pGlow-TOPO clones as a template, 'T7 promoter' (Integrated DNA Technologies, Coralville, IA) and 3Kr (5 ′ -AGCCATGGTACCTCTGCAGAATTGCCCTT-3 ′ ) primers. The 3Kr primer contains a KpnI site. The PCR products were reclone into pGL3-Enhancer using KpnI. The promoter region of the UGT1A6 gene contains a KpnI site, and was recloned into pGL3-Enhancer using BglII. To clone a positive control containing p53 binding sites from the p53-Luc plasmid, p53-Luc was cut with AluI, 314 bp DNA fragment was cloned into pGlow-TOPO, and recloned into pGL3-Enhancer using KpnI and BglII.
Luciferase Reporter Assay. HEK293 cells used for transfection were maintained in DMEM supplemented with penicillin, streptomycin and 5% fetal bovine serum (Invitrogen) at 37 • C in the presence of 5% CO 2 . Transfections were performed in 96 wells plate at 90% cell confluency. The promoter-containing reporter plasmids and the controls were co-transfected with p53, p63 or p73 expression plasmids and with the vector pRL-SV40 (Promega) as a transfection efficiency control. 1.2 µl FuGENE(TM) 6 Transfection Reagent (Roche Applied Science, Indianapols, IN) were mixed with 5.5 µl serum-free DMEM and incubated for 5 minutes at room temperature. After incubation, 1.5 µl 100 ng/µl pRL-CMV, 5 µl of 40 ng/µl of the reporter plasmids, and 1 µl of 100 ng/µl pFC-p53 or pcDNA3-HA-p73b or 2 µl of 100 ng/µl of TC126573 (for p63) expression plasmids were added. 200 ng of pcDNA3.1-His A plasmid (Invitrogen) was added as the negative control for the p63 transfection experiment. After a 15-minute incubation at room temperature 10 µl aliquots of the mixtures were added to the cells in duplicate. Cells were incubated at 37 • C for 2 days in presence of 5% CO 2 , followed by measurement of firefly and Renilla luciferase activity by the Dual-Glo(TM) luciferase Assay System (Promega) using 'The Reporter' microplate luminometer (Turner Designs, Sunnyvale, CA). The firefly Luciferase signals were normalized by Renilla luciferase and the ratios between induced and non-induced normalized luciferase activities were computed.
Cell transfection and total RNA isolation for qPCR. Transfection: Two 100 mm tissue culture dishes (Falcon Cat No. 353803, Becton Dickerson Labware, Franklin Lakes, NJ) containing cells at 90% confluency were separately transfected with the p53, p63 and p73 expression vectors and with the pRL-CMV plasmid as a negative control. 56 µl FuGENE(TM) 6 were added to 1268 µl serum-free DMEM, and incubated for 5 minutes at room temperature. 210 µl of 100 ng/µl plasmid were added, mixed and incubated for 15 minutes at room temperature. 900 µl of the mixture were added to each plate and incubated for 2 days at 37 • C in the presence of 5% CO 2 . The medium was removed from the dishes, cells were washed with PBS (Invitrogen), 1 ml PBS-based Cell Dissociation Buffer (Invitrogen) was added, and the dishes were incubated for 10 minutes at 37 • C in the presence of 5% CO 2 . The cells were resuspended in the buffer, transferred to 15 ml tubes and centrifuged for 10 minutes at 1000 rpm. The collected cells were resuspended in 1 ml TRI REAGENT (Sigma-Aldrich, St. Louis, MO), vortexed, incubated for 5 minutes at room temperature and 200 µl chloroform were added. Each mixture was vortexed, incubated for 10 minutes at room temperature and centrifuged at 12,000 g for 15 minutes at 4 • C. The water phase was transferred to a fresh tube and 500 µl isopropanol was added. The tube was vortexed, incubated for 10 minutes at room temperature and centrifuged at 12,000 g for 10 minutes at 4 • C. The RNA pellet was dissolved in 100 µl water. cDNA was made from the isolated total RNA samples by the ReactionReady(TM) First Strand cDNA Synthesis Kit (SuperArray, Bioscience Corporation, Frederick, MD) and was analyzed by qPCR 15 5, 46 . In each case, the other decameric site had positive information or there was a strong site nearby that accounted for the published experimental data. When only one site had evidence for binding, the site was used for the logo but not for the distance distribution. b: This single 12.6-bit decameric site was found between coordinates 3198 and 3208. It was used in the models. c: These sites were excluded from the distance distribution.
